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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The golf club head characterized by at least a part consisting of the metal which 
mixed the nano-scale matter 1 or less % of the weight 

[Claim 2] The golf club head characterized by the face section consisting of the metal which 
mixed the nano-scale matter 1 or less % of the weight at least 

[Claim 3] On the other hand, said nano-scale matter comes out at least, and is a certain golf 
club head according to claim 1 or 2 of fullerene and the carbon nanotubes. 
[Claim 4] On the other hand, said fullerene comes out at least, and is a certain golf club head 
according to claim 3 of fullerene C60 and the fullerene C70. 

[Claim 5] The golf club head according to claim 1 to 4 said whose metal is titanium or a titanium 
alloy. 

[Claim 6] The golf club head according to claim 1 to 4 said whose metal is stainless steel. 
[Claim 7] The manufacture approach of the golf club head according to claim 1 to 6 
characterized by fabricating the metal which mixed the nano-scale matter by precision casting. 
[Claim 8] The metal which mixed the nano-scale matter is fabricated by precision casting, and it 
is the manufacture approach of hot forging or the golf club head according to claim 1 to 6 which 
carries out cold forging in a part of the mold goods [ at least ]. 

[Claim 9] It is the manufacture approach of hot forging or the golf club head according to claim 
8 which carries out cold forging about the mold goods which constitute the face section at 
least. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran.web.cgi.ejje?u=http%3A%2F%2Fwww4.ipdl... 2005/1 1 /1 7 



' JP.2002-000778.A [DETAILED DESCRIPTION] 

• 



1/5 ^— V 



♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a golf club head and its manufacture approach. 
[0002] 

[Description of the Prior Art] When a ball is hit with a golf club at the time of the play of golf, in 
order to raise the flight distance and the directivity of the ball, it is desirable the thickness of a 
golf club head and to make thickness of the face section thin especially. If thickness of the face 
section is made thin, the resilience of the face section at the time of a ball blow will increase, 
and it will become possible to lengthen the flight distance of a ball. Moreover, by on the whole 
making thickness of a golf club head thin, the golf club head concerned is enlarged and it 
becomes possible to enlarge the moment of inertia and to raise the directivity of a ball. 
[0003] By the way, although there are precision casting and the forging method in the 
manufacture approach of a metal golf club head, if a golf club head is manufactured by the 
former precision casting, a blow hole will not be avoided in a metallic material, but the 
reinforcement will fall, and it will become easy to destroy a golf club head by the impact at the 
time of a hit ball. For this reason, it is difficult to thicken thickness of that face section, to 
prevent the thickness of a golf club head, and that this breaks, and to attain the thinning of a 
golf club head especially. 

[0004] On the other hand, if a metal golf club head is manufactured by the forging method, since 
that a blow hole occurs in the metallic material will decrease, even if it sets up the thickness of 
a golf club head thinly, the fault which a golf club head destroys at the time of a hit ball can be 
prevented, or this can be controlled effectively. However, when a golf club head is manufactured 
by the forging method, the manufacturing cost not only becomes high, but there is a possibility 
that the configuration precision of a golf club head may fall by springback. 
[0005] As mentioned above, if a metal golf club head is manufactured by the forging method 
which a blow hole cannot generate easily, the fault in which the cost goes up will not be 
escaped but a golf club head will be manufactured by the low precision casting of cost although 
the thickness can be made thin, a thick kink colander will not be obtained for the thickness, but 
it will become difficult to raise the flight distance and the directivity of a ball. Thus, it was 
impossible to have manufactured a thick thin golf club head by low cost conventionally 
[0006] 

[Problem(s) to be Solved by the Invention] Even if it makes thickness thin, it is hard to destroy, 
and the place which this invention is made based on the new recognition mentioned above, and 
is made into the purpose is to offer [ the golf club head which can moreover be manufactured 
by low cost, and ] the manufacture approach. 
[0007] 

[Means for Solving the Problem] This invention proposes the golf club head characterized by at 
least a part consisting of the metal which mixed the nano-scale matter 1 or less % of the weight 
in order to attain the above-mentioned purpose (claim 1). 

[0008] Moreover, this invention proposes the golf club head characterized by the face section 
consisting of the metal which mixed the nano-scale matter 1 or less % of the weight at least in 
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order to attain the same purpose (claim 2). 

[0009] furthermore, said nano-scale matter is advantageous in on the other hand appearing of 
fullerene and the carbon nanotubes in above-mentioned claim 1 or 2 at least in the golf club 
head of a publication (claim 3). 

[0010] moreover, said fullerene is advantageous in on the other hand appearing of fullerene C60 
and the fullerene C70 in above-mentioned claim 3 at least in the golf club head of a publication 
(claim 4). 

[001 1] Furthermore, in above-mentioned claim 1 thru/or a golf club head given in either of 4, 
said metal is advantageous in their being titanium or a titanium alloy (claim 5). 
[0012] Moreover, in above-mentioned claim 1 thru/or a golf club head given in either of 4, said 
metal is advantageous in it being stainless steel (claim 6). 

[0013] Furthermore, this invention proposes the manufacture approach of the golf club head 
according to claim 1 to 6 characterized by fabricating the metal which mixed the nano-scale 
matter by precision casting in order to attain the above-mentioned purpose (claim 7). 
[0014] Moreover, in order that this invention may attain the same purpose, it fabricates the 
metal which mixed the nano-scale matter by precision casting, and proposes the manufacture 
approach of hot forging or the golf club head according to claim 1 to 6 which carries out cold 
forging for a part of the mold goods [ at least ] (claim 8). 

[0015] furthermore, the mold goods which constitute the face section at least in the 
manufacture approach of the golf club head a publication in above-mentioned claim 8 — hot 
forging — or advantageous (claim 9), if cold forging is carried out. 
[0016] 

[Embodiment of the Invention] Hereafter, the example of an operation gestalt of this invention is 
explained to a detail according to a drawing. 

[0017] Drawing 1 is the perspective view showing the golf club head 1 of the wood type with 
which the interior was formed in midair. In this drawing, a sign 2 shows the face section which 
constitutes the blow side of a ball, the sign 3 shows the hosel section, and the lower limit 
section of a shaft 4 is inserted in this hosel section 3, it is fixed to it, and a golf club is 
constituted. 

[0018] The golf club head 1 shown here is constituted by the metal with which at least the part 
mixed the nano-scale matter 1 or less % of the weight. Although this metal can also constitute 
the whole golf club head 1, the metal concerned can also constitute only the part. It is desirable 
in that case that the face section 2 consists of the metal of the golf club heads 1 which mixed 
the nano-scale matter 1 or less % of the weight at least. Hereafter, this metal will be called the 
metal containing the nano-scale matter if needed. 

[0019] When the metal containing the nano-scale matter constitutes a part of golf club head 1, 
proper metals, such as stainless steel which is not mixing for example, the nano-scale matter, 
titanium, a titanium alloy, aluminum, and a maraging steel, constitute other golf club head parts. 
[0020] Generally the above-mentioned metal containing the nano-scale matter shows big 
reinforcement. Therefore, if this metal constitutes the golf club head 1, even if it manufactures 
the golf club head concerned by precision casting and sets up the thickness thinly, at the time 
of a ball blow, it can prevent that a golf club head breaks and, moreover, the fatigue resistance 
can be raised. Although big impulse force is especially applied to the face section 2 at the time 
of a hit ball, it can prevent effectively that this breaks that the thickness of the face section 2 
concerned is thin by constituting this face section 2 with the metal containing the nano-scale 
matter. Moreover, even if the metal containing the nano-scale matter constitutes the others 
and top section and the side section of a golf club head and it carries out the thinning of the 
top section and side section, also when the golf club head collides with other golf club heads 
when a golf club is put into a caddie bag, since the fall on the strength can be prevented, or the 
golf club head has been stepped on with the spike rivet, it can prevent cratering the golf club 
head. [ section / face ] 

[0021] Since thickness of the golf club head 1 can be made thin as mentioned above, the golf 
club head 1 is enlarged, the moment of inertia can be enlarged, and this can raise the directivity 
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of the ball at the time of a hit ball. And by carrying out the thinning of the face section 2, big 
repulsive force can be given to a ball at the time of a hit ball, and it becomes possible to 
lengthen the flight distance of the ball. Since the metal concerned shows big reinforcement 
even if many blow holes are made by moreover manufacturing the golf club head 1 by precision 
casting into the metal containing the nano-scale matter, it can prevent that this breaks that the 
thickness of a golf club head is thin at the time of a hit ball. By manufacturing the golf club head 
1 by precision casting, the configuration precision of the golf club head 1 concerned is raised, 
and, moreover, the cost can be reduced. 

[0022] The nano-scale matter is matter of a porous body with the size, configuration, and 
internal structure of nano meter order, using the nano-scale matter of a niobium system 
besides the nano-scale matter of molybdenum systems, such as nano-scale matter of nitrogen 
systems, such as nano-scale matter of carbon systems, such as fullerene or a carbon nanotube, 
and boron nitride, and a molybdenum sulfide, or the nano-scale matter of a tungsten system as 
this nano-scale matter, can mix this nano-scale matter in a metal, and can constitute a golf 
club head. Moreover, at least two of these nano-scale matter can be mixed in a metal, and the 
golf club head 1 can also be constituted. 

[0023] Since the reinforcement is raised remarkably, on the other hand, the nano-scale matter 
comes out of fullerene and the carbon nanotubes at least, and especially a certain thing of the 
metal which mixed fullerene or a carbon nanotube among above-mentioned nano-scale matter 
is desirable. Although only fullerene can mix only a carbon nanotube into a metal and can also 
manufacture a golf club head, the ingredient which mixed the both mixture into the metal can 
also constitute the golf club head 1. 

[0024] It is the molecule in which fullerene has 20 or more carbon atoms, and each of that 
carbon atom had the hollow spherical shell structure combined with three atoms which adjoin 
this, and the diameter is about 0.7nm. The fullerene C60 of them is a polyhedron which 60 
carbon atoms gather and has the molecular structure of five square shapes and six square 
shapes. The fullerene in which the carbon atomic number other than fullerene C60 had the 
polyhedron structure of 70, 76, 78, 82, 84, 90, and 96 is clear. Moreover, the spherical shell-like 
carbon molecule with which a carbon atomic number exceeds 100 is called giant fullerene. 
Furthermore taking advantage of the form, it can also use as a nano capsule which put a 
nitrogen atom, rare gas, or a metal atom into the cavity within the molecular structure. 
[0025] Although all the fullerene like **** can be used as the above-mentioned nano-scale 
matter, the fullerene C60 and fullerene C70 of these are marketed now, are easy to come to 
hand, and if this fullerene is used, they can manufacture a golf club head by low cost, thus, the 
fullerene mixed into a metal is especially advantageous in on the other hand coming out of 
fullerene C60 and the fullerene C70 at least. What is necessary is just to mix such mixture into 
a metal, when using both fullerene C60 and the fullerene C70. 

[0026] On the other hand, a carbon nanotube has the structure to which the carbon atom was 
located in a line with tubed, and a diameter is the detailed molecule about 0.5nm thru/or 10nm, 
and whose die length are about 1 micrometer. 

[0027] As a metal with which the nano-scale matter like **** is mixed 1 or less % of the weight, 
although soft iron, aluminum, an aluminium alloy, a Magnesium alloy, etc. can be used suitably, if 
especially titanium, a titanium alloy, or stainless steel is used, especially the reinforcement of a 
golf club head can be raised. When a golf club head was manufactured from the ingredient which 
mixed fullerene C60 and fullerene C70 in Ti-6aluminum-4V alloy according to the experiment 
the good result was obtained especially. 

[0028] Although the amount of the nano-scale matter mixed in a metal is 1 or less % of the 
weight, if the metal which mixed 0.5% of the weight of the nano-scale matter preferably is used 
0.05% of the weight or more, the golf club head which is especially reinforcement and which 
becomes size can be manufactured. 

[0029] By the way, the alloy which could fabricate the metal which mixed the nano-scale matter 
by precision casting as mentioned above, and could manufacture the golf club head 1, for 
example, dissolved Ti-6aluminum-4V can be fabricated with a lost wax process, and a golf club 
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head can be manufactured. In the case of a wood type golf club head, as shown in drawing 2 , 
the golf club head 1 shown in drawing 1 can be manufactured by fabricating head bodies 5 other 
than the face section 2 and its face section by the above-mentioned approach, respectively, 
welding these subsequently and joining together. 

[0030] As mentioned above, although it is as above-mentioned that the breaking strength of the 
completed golf club head and fatigue resistance can be raised even if it only fabricates the 
metal containing the nano-scale matter by precision casting If forging of the mold goods is 
further carried out with hot forging or cold forging, the blow hole produced by precision casting 
can be lost, or this can be lessened, the reinforcement of a golf club head and the fatigue 
resistance which were completed will be raised further, and it will become possible to make the 
thickness thinner. 

[0031] For example, as shown in drawing 2 , the face section 2 and the head body 5 which are 
the mold goods which fabricated the metal containing the nano-scale matter by precision 
casting, and obtained it are hot-forging-processed or cold-forging processed, after an 
appropriate time, the face section 2 and head body 5 are combined by welding, and the golf club 
head 1 is manufactured. 

[0032] some mold goods — hot forging — or even if it only carries out cold forging, the 
reinforcement of mold goods and fatigue resistance which carried out forging can be raised, the 
metal containing the nano-scale matter — precision casting — fabricating — a part of the mold 
goods [ at least ] — hot forging — or cold forging is carried out and a golf club head is 
manufactured. Hot forging, or the reinforcement of the face section 2 of a golf club head 
completed when cold forging was carried out and the golf club head was manufactured and 
fatigue resistance can be certainly raised for the mold goods which constitute the face section 
2 at least in that case. 

[0033] As mentioned above, if forging of the mold goods fabricated by precision casting is 
carried out, the cost which the processing takes can be reduced and the fault to which the 
configuration precision of the golf club head which big springback moreover did not arise in the 
mold goods after the processing, and was completed falls will not be generated. 
[0034] Instead of performing forging like ****, to some mold goods [ at least ] fabricated by 
precision casting, HIP processing on which a pressure is put in a vacuum can be performed, and 
this can remove the blow hole in mold goods, or this can be lessened, and the reinforcement 
can also be raised. 

[0035] Furthermore, after fabricating the metal which is not mixing the nano-scale matter by 
precision casting and manufacturing a golf club head, the surface part of the face section 2 is 
dissolved with an electron beam, the nano-scale matter is melted here, after the hardening, a 
face section front face can be ground and a golf club head can also be completed. Also by this 
approach, the reinforcement of the face section 2 can be raised and the thinning of this can be 
carried out convenient. 

[0036] Next, the experimental result which this invention person performed is clarified. 
[0037] Ti-6aluminum-4V 4kg alloy was dissolved with the fusion furnace, the mixture of 70% of 
fullerene C60 and 30% of fullerene C70 was mixed 0.1% of the weight into the dissolution metal, 
and the alloy was fabricated to the golf club head and the test piece by precision casting. On 
the same conditions, the golf club head and the test piece were fabricated from the above- 
mentioned alloy which does not mix fullerene, and the strength test of both the test piece was 
performed on them. The result is shown in Table 1. 
!0038] 
Table 1] 





(MPa) 


Ti-6A1-4V, V -7 — U > L 


958 


Ti-6A1-4V, 7 7 — 1/ > 0.1%MX 


1071 ! 



[0039] It turns out that flexural strength of what mixed fullerene from Table 1 improved about 
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1 1.8% as compared with what does not mix this. 

[0040] Similarly, durable test forming of both the above-mentioned golf club head was 
performed. The thickness of the face section of a golf club head was 2.62mm. The result is 



shown in Table 2. 




[0041] 




[Table 2] 






mxun mm) 


Ti-6A1-4V, 7-7 — 


1076 


Ti-6A1-4V, 77-l/>0.1%IA 


1278 



[0042] The count in Table 2 is a count until the face section fractures. It turns out that about 
20% of endurance of what mixed fullerene from Table 2 is improving compared with what does 
not mix this. 

[0043] This invention is applicable not only to a wood type golf club head but an iron golf club 

head and a putter golf club head. 

[0044] 

[Effect of the Invention] According to invention concerning claim 1 , since the reinforcement of a 
golf club head can be raised, the thinning can become possible, and the flight distance of the 
ball at the time of a play can be lengthened, and the directivity can be raised. 
[0045] According to invention concerning claim 2, since the reinforcement of the face section 
of a golf club head cap be raised certainly, the thinning becomes possible, by this, the repulsive 
force over the ball at the time of a play can be heightened, and the flight distance of a ball can 
be lengthened. 

[0046] According to invention concerning claim 3, effectiveness mentioned above can be got 
much more certainly. 

[0047] According to invention concerning claim 4, acquisition can offer the golf club head which 
raised reinforcement by low cost using easy fullerene. 

[0048] According to invention concerning claims 5 and 6, the reinforcement of a golf club head 
can be raised more certainly. 

[0049] According to invention concerning claim 7, reinforcement is high and, moreover, a golf 
club head with a high configuration precision can be manufactured by low cost. 
[0050] According to invention concerning claim 8, the golf club head which raised reinforcement 
further can be manufactured. 

[0051] According to invention concerning claim 9, the golf club head which raised the 
reinforcement of the face section further can be manufactured. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of a wood type golf club head. 

[Drawing 2] It is the perspective view showing the situation before combining the face section 
and a head body. 
[Description of Notations] 

1 Golf Club Head 

2 Face Section 
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DRAWINGS 



[Drawing 1] 
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